mechanisms; cardiovascular conditions; textbooks; eMedicine; YouTube; basic sciences; pathogenesis; linking basic and clinical sciences; integration of knowledge CARDIOVASCULAR MECHANISMS are integral components in understanding pathophysiological changes of diseases and in linking basic and clinical sciences in a meaningful way (20) . They also enable learners to examine the etiology and contributing factors of cardiovascular diseases as well as the chain of changes caused by the disease processes at molecular, cellular, organ, and body system levels (7, 36) . Cardiovascular mechanisms can also provide an explanation for the patient's presenting symptoms and elicited clinical signs. Therefore, mechanisms represent a system of casualty outlining processes caused by a disease at its different stages and providing an explanation for the changes. Mechanisms could also accommodate not just basic sciences but also biopsychosocial and behavioral aspects related to cardiovascular diseases (7, 5, 30) .
Considering the educational outcomes obtained from learning mechanisms of diseases, most medical curricula are enforcing mechanisms in their teaching/learning approaches. For example, in problem-based learning (PBL), case-based learning, task-based learning, and related activities, many schools have adopted mechanisms in their case template (22, 39) . The educational outcomes that can be obtained from mechanisms include 1) enabling students to explain their hypotheses for the patient's problems identified; 2) encouraging students to integrated knowledge from basic and clinical sciences as well as biopsychosocial issues in mechanisms; 3) stimulating students to explore pathophysiological changes at molecular, cellular, organ, and body system levels; and 4) using basic sciences to interpret patient's symptoms, clinical signs, and the results of clinical investigations (5, 20, 36) .
With the introduction of integrated and self-regulated learning to most medical schools such as PBL and case-based learning, medical students tend to use a range of learning resources such as Google, YouTube, and eMedicine (1, 2, 4, 6, 9, 22, 37) . This does not necessarily mean a shift from using recommended or prescribed textbooks. Despite some limitations, textbooks remain one of the key learning resources, but most student rely, in addition, on online resources such as eMedicine and YouTube to enhance their understanding and consolidate the knowledge they need for their learning issues (14) . eMedicine is one of the largest online clinical resources available to medical professionals, medical students, and the public. It comprises Ͼ6,800 articles, each of which is associated with 1 of 62 clinical subspecialty textbooks (41) . Also, eMedicine topics are authored by board-certified consultants, and the articles are peer reviewed by several experts to which the article belongs. YouTube is the largest internet videosharing site and is a useful tool in social communication, advertising, and promoting learning resources to the public and students (19) . Although a few studies have shown that YouTube videos could be educationally useful, other studies have reported concerns about misleading information included in YouTube videos (4, 6, 25, 26) .
The aim of this research was to evaluate the usefulness of the learning resources commonly used by students including medical textbooks, eMedicine, and YouTube videos on cardiovascular mechanisms, with particular emphasis on the clarity, quality, and percentage of contents committed to cardiovascular mechanisms. These resources were selected because they represent common resources used by medical students to prepare their learning issues. The research question for the study was as follows: how useful are medical textbooks, eMedicine (Medscape) topics, and YouTube videos in learning cardiovascular mechanisms? The focus was on the clarity, quality, and adequacy of contents of mechanisms provided in these resources.
METHODS

Medical Textbooks
Searching for textbooks. The aim of this search was to obtain a representative sample of textbooks in physiology, pathology, and internal medicine to describe the clarity and adequacy and if there were any deficiencies in the contents on mechanisms of cardiovascular diseases. The Google Book search engine was used to search for textbooks covering human physiology, pathology, and internal medicine. The terms used in the search were "physiology" and "human physiology," "pathology," and "internal medicine". Textbooks in English published from 2007 onward were selected. Only textbooks intended for undergraduate medical students were included; textbooks written for specialties in physiology, pathology, internal medicine, or other health professionals were not included. Study guides or companion books were excluded. Additionally, the same search terms were used to search Amazon (http://www.amazon.com) and Barnes & Noble (http://www.barnesandnoble.com/) websites. Medical textbooks on human physiology, pathology, and internal medicine were used in this study. These textbooks embodied a representative sample of undergraduate medical textbooks prescribed in these programs and comprise the following: 1) they are prescribed in most medical schools worldwide, 2) they are regularly updated and several editions have been produced over the years, 3) they are among the bestseller medical textbooks as per Amazon and the publishers' websites, and 4) they are reviewed in prestigious medical journals such as the British Medical Journal, Journal of the American Medical Association, and New England Journal of Medicine.
Evaluation tool. To standardize the evaluation of the information on mechanisms, quantity was calculated from the actual page content and percentage of content devoted to mechanisms, reflecting the commitment of the authors to provide learners with an adequate understanding of the topic (12) . The percentages were calculated by dividing the actual page count by the total number of pages committed to cardiovascular diseases/topics and multiplying by 100. The total number of images and tables in each chapter were identified and counted. Images and tables explaining mechanisms/pathogenesis were counted, and the percentages were calculated by dividing the actual images or tables by the total number of images or tables in the chapter and multiplied by 100. The clarity, quality, and adequacy of mechanism contents were ranked using a scale of 1-3 (where 1 ϭ poor, 2 ϭ average, and 3 ϭ adequate/optimum level).
Piloting the evaluation. The aim of piloting was to introduce the evaluators to the tool, ensure that they were able to use it, and identify any inconsistencies among the evaluators that might necessitate improvement of the tool (44) . Before the tool was applied, three chapters (other than those included in the study) were evaluated by the three evaluators for their content on mechanisms. The results from the three evaluators were placed on Excel sheets and were discussed in a meeting. Inconsistencies and areas that were difficult to assess were resolved through discussion until a final agreement was reached. The process was repeated by evaluating three other chapters, and the agreement between the evaluators was calculated again.
Assessing the textbooks. A total of 65 chapters from 17 textbooks (7 textbooks on human physiology, 4 textbooks on pathology, and 6 textbooks on internal medicine) were committed to cardiovascular diseases/system and blood vessels. These chapters were evaluated by the three evaluators independently. The results from each evaluator were placed on Excel sheets. The findings were discussed among the evaluators. The agreement between the three evaluators was calculated using Cohen's interrater correlation.
eMedicine Cardiovascular Topics
Selection of topics. eMedicine (www.emedicine.com) was searched on October 12, 2013 for cardiorespiratory topics. The aim of this search was to obtain a representation of the cardiovascular topics commonly used by undergraduate medical students. The medical textbooks searched in this study were used in identifying these topics. A list showing these cardiovascular topics and mechanisms was created and used in guiding the search of the eMedicine website. Advanced topics and those required at the postgraduate level were not included. To ensure that all evaluators were criticizing the same content, PDF copies for each article (n ϭ 48) were printed out from the eMedicine (Medscape) website on that day.
Evaluation tool. To ensure consistency among evaluators, appraisal forms were constructed for this purpose. The forms used in evaluation were similar to those discussed for medical textbooks. Due to the continuous changes and updating/editing of eMedicine articles, the evaluators were informed to use only the material given to them and not to consult articles on the website.
Piloting the evaluation. Before the scoring system was applied to the eMedicine topics, the study was piloted. A total of 10 topics (other than those included in the study) were randomly selected and used for this purpose. The assessors applied the scoring system independently. None of the assessors discussed their findings or the outcomes of their work. An Excel sheet was then produced, summarizing the three assessor's work, and the findings were discussed in a meeting. In this discussion, reasons for inconsistencies were identified and discussed. This process helped in improving the form as well as training the assessors on how to critically evaluate each article. The three assessors independently applied the scoring system for another 10 articles. The number of medical diagrams used in these topics to explain mechanisms were also identified and counted. Thus, contents of mechanisms were examined for content congruent with current needs in integrated undergraduate medical curricula.
Assessing the articles. The three assessors then evaluated the topics from eMedicine (Medscape) independently. Topics that were difficult to evaluate and/or when there were disagreements among assessors were discussed in a meeting. Consistency among the three assessors was measured using Cohen's interrater correlation (21, 43) .
YouTube Videos on Cardiovascular Mechanisms
Selection of videos. From October 1 to October 15, 2013, the YouTube website (www.youtube.com) was searched using the following key words: "cardiovascular mechanisms," "cardiovascular pathogenesis," "concept map cardiovascular," "physiology mechanisms," "heart diseases mechanisms," "heart diseases pathogenesis," and "concept maps heart diseases." In the YouTube search, quotation marks were used with these terms to specify that these terms must be present. Only videos in the English language were identified, and the related URL was recorded. The three assessors independently using the search key words conducted the search, and the search results were evaluated and used to compile a common pool that was used in further analysis. The inclusion criteria were videos covering mechanisms or pathogenesis of the cardiovascular diseases in adults. Videos were excluded if they were 1) not in the English language, 2) an advertisement or news, 3) discussing signs or symptoms of diseases affecting the cardiovascular system, 4) about patients with cardiovascular diseases reflecting on their experiences or roles, 5) a lecture on a cardiovascular disease, 6) about drugs used in the treatment of cardiovascular diseases, or 7) about a clinical examination of the cardiovascular system. Duplicated videos were excluded, and repeats were treated as a single file for analysis. The repeat file with the greatest number of hits was used for the analysis. For each video, the following data were collected: title, duration of the video, number of days on YouTube, total number of viewers, and name of the uploader/ creator (organization, group of people, one person). Because the number of days on YouTube varied widely among videos, it was decided to calculate viewership per day as a more accurate parameter compared with total number of viewers. The viewership per day is the ratio of number of viewers to the number of days a video is on YouTube. The number of days was calculated from the day of uploading on YouTube up to October 7, 2013 . This calculation of viewership per day was conducted for each video.
Evaluation tool. The criteria used for the evaluation of videos have been described in detail in an earlier work (4, 6) with some modification to suit this study. In summary, the design of the criteria was based on four main domains: video content, technical aspects, authority/creator, and pedagogy used. The items in the criteria were grouped under two categories: major and minor. Major criteria comprised the following: 1) the video uses vibrant animations or a flow diagram to demonstrate the mechanism, 2) the contents about the mechanism are scientifically correct, 3) the images are clear, 4) the topic is clearly presented and is engaging, and 5) sounds are clear and the background is free from noise. Minor criteria comprised the following: 1) the video covers the topic identified in the title, 2) the video is designed at the level of undergraduate medical students, 3) the time to download is reasonable (ϳ5-10 min at the maximum, not uninterrupted, or there was no challenge to download as reported by the three evaluators), 4) the educational objectives are stated, and 5) the creator/or the organization providing the video is mentioned. These criteria were used to categorize videos into educationally useful and noneducationally useful videos. "Educationally useful" means that the video provides scientifically correct and up-to-date knowledge and its contents are accepted by educators in other teaching institutes and match with current information in the literature. As per the basis of the evaluation criteria, educationally useful videos should fulfill the four domains: scientific content, technical aspects, authority/creator, and pedagogy used. Two scores were allocated for each item in major criteria, and one score was allocated to each item under minor criteria. If an item was fulfilled, an allocated score was given; if an item was not fulfilled, a zero was given. No half scores were used. As per our previous research work, educationally useful videos should fulfill all major criteria items as the minimum requirements plus at least three items from minor criteria (4, 6) .
Piloting the evaluation. Before the tool was applied, the criteria were piloted. A total of 20 videos (other than those identified) were randomly selected and used for this purpose. The criteria were applied independently by the three assessors. None of the assessors shared their findings or discussed the outcome of their evaluation. An Excel sheet covering the results from the three evaluations was then discussed in a meeting. Agreement among the assessors was Ͼ95%. The findings were discussed among the researchers. The criteria items were tested again independently by the three assessors using another 20 videos. The videos were then rated independently by the three assessors. If videos were difficult to classify or when there was a disagreement that arose among assessors, evaluators reviewed such videos in a meeting and reached a final agreement.
Assessing the videos. The three evaluators independently evaluated the videos covering the cardiovascular mechanisms. Only 29 videos fulfilled the inclusion criteria. The data were entered using Microsoft Excel 2010 (Microsoft, Redmond, WA) and were checked before any analysis was conducted. Agreement between the evaluators was calculated using Cohen's interrater correlation (21, 43) .
Statistical Analysis
Analysis was conducted using SPSS software (version 18.0 for Microsoft Windows, SPSS, Chicago, IL), and results were reported as means, SDs, percentages, and minimums and maximums. t-Tests and ANOVA were conducted to determine significant differences (32, 40) . To assess the degree to which different raters agreed in their assessment decisions, Cohen's for interrater reliability was used to assess interrater reliability (21, 43) .
RESULTS
Medical Textbooks
The search ended with the identification of seven textbooks on human physiology, four textbooks on pathology, and six textbooks on internal medicine commonly used in teaching in undergraduate medical courses ( Table 1 ). The 17 textbooks met the search criteria and were obtained for further assessment. The number of chapters on cardiovascular diseases/system and blood vessels in the 17 textbooks was 65. The percentage of cardiovascular mechanism content in physiology textbooks ranged from 5.4% [ (27) ].
All internal medicine textbooks except Longo et al. (27) contained little information about cardiovascular mechanisms. For example, the textbook by McPhee et al. (28) focused mainly on clinical findings such as symptoms, clinical signs, investigations, differential diagnosis, treatment, and prognosis. Although the etiology of diseases was provided, no pathophysiology or mechanisms were given. Furthermore, no flow diagrams outlining mechanisms or the pathogenesis of diseases were given. The textbook by Andereoli et al. (3) is a good textbook for undergraduate medical students, but mechanisms were limited to certain diseases. No flow diagrams outlining mechanisms or the pathogenesis of diseases were given. The textbook by Longo et al. (27) scored highest (10.1%) in relation to the percentage of cardiovascular mechanisms. However, more attention to pathophysiology and mechanisms should be considered in future editions. The three textbooks by Colledge et al. (13) , Kumar and Clark (23) , and Goldman and Ausiello (18) provided cardiovascular mechanisms at relatively reasonable percentages: 8.3%, 7.1%, and 7.0, respectively. Apart from the textbooks by Mulroney and Myers (29) , Sherwood (35), Rubin and Reisner (33) , and Widmaier et al. (42) , none of the remaining textbooks used flow diagrams to outline mechanisms and explain the pathogenesis/pathophysiology of cardiovascular diseases. These textbooks also limited the mechanisms at physiological or pathological aspects with no links to clinical symptoms, signs, or investigation results. No flow diagrams used.
eMedicine Topics
A total of 48 topics from eMedicine (Medscape) on cardiovascular diseases were identified and evaluated for mechanisms ( Table 2 ). The percentage of cardiovascular mechanism content varied from 0% in several topics, such as alcoholic cardiomyopathy, acute coronary syndrome, and hypertensive heart disease, to 41.6% (2.5 of 6) for the topic on renovascular hypertension. The overall average for the cardiovascular mechanisms in the 48 topics was 15.8% (46.2 of 292). Cardiovascular mechanisms were adequately outlined in 22.9% (11 of 48) topics, for example, atrioventricular dissociation, paroxysmal supraventricular tachycardia, premature ventricular contraction, cardiogenic pulmonary oedema, cardiogenic shock, dilated cardiomyopathy, coronary artery atherosclerosis, heart failure, long QT syndrome, pulmonary edema, and infective endocarditis. In the majority of these diseases, no flow diagrams outlining the mechanisms at the body system, organ, cellular, and molecular levels were provided. Table 2 summarizes examples of the limitations/deficiencies observed in some of the mechanisms given.
YouTube Videos
A total of 1,150 YouTube videos were found on the initial search and on applying the inclusion criteria and visual examination of the videos; only 29 videos were found relevant to cardiovascular mechanisms (Table 3 ). The total duration of these video clips was 414 min and 14 s. The application of the criteria by the three evaluators independently revealed that there were 16 educationally useful videos, scoring 14.1 Ϯ 0.5 (mean Ϯ SD), and the remaining 13 videos were not educationally useful, scoring 6.1 Ϯ 1.72. The difference between the two groups was significant (P Ͻ 0.001).
The total duration of useful videos was 340 min and 07 s. The total number of viewers of all videos was 274,077. The useful videos attracted 209,597 (76.4%) of all viewers. Table 3 summarizes key information about the 29 videos included in the study.
Except for two videos produced by a pharmaceutical company for educational purposes, all other educationally useful videos were created by physicians and professional bodies/ institutions and were linked to organizations such as East Carolina University, Harvard Medical School, and Brigham and Women's Hospital, Boston, Massachusetts. The videos addressed mechanisms of several cardiovascular diseases, including mechanisms and the pathogenesis of systolic and diastolic heart failure, coronary artery disease, atherosclerosis, hypertensive nephropathy, cardiac arrhythmias, and pulmonary arterial hypertension.
The majority of noneducationally useful videos failed two of the major criteria items (23%, 3 of 13), three items from the major criteria (30.7%, 4 of 13), and four or more items from the major criteria (46.1, 6 of 13). Minor criteria items were also not fulfilled in these videos, ranging from one to three items not fulfilled. In other words, these videos failed to provide clear animations or flow diagrams to demonstrate the mechanism, the topic was not clearly presented and was not engaging, and sounds were not clear and there was noise in the background. These videos also failed to address one or two items from the minor criteria items.
Agreement Between Assessors
Agreement between the three assessors was calculated using Cohen's interrater correlation. The score was in the range of 0.55-0.95 for cardiovascular mechanisms in textbooks and Medscape. The overall score was in the range of 0.78 -0.96.
DISCUSSION
The aim of this study was to evaluate the usefulness of learning resources commonly used by students, including medical textbooks, eMedicine, and YouTube videos, on cardiovascular mechanisms, with particular emphasis on clarity, quality, and percentage of content committed to cardiovascular mechanisms. The author is not aware of any research in the literature addressing this area. A total of 65 chapters from 17 textbooks and 48 topics from eMedicine and 29 YouTube videos were included in this study. Most textbooks were brief in explaining mechanisms of cardiovascular diseases. Although the overall average committed to cardiovascular mechanisms in physiology textbooks (n ϭ 7) was 16.1% (99.5 of 618) and pathology textbooks (n ϭ 4) was 17.5% (64 of 364), there was less emphasis on mechanisms in most internal medicine textbooks (n ϭ 6), with a total average of 6.9% (79.7 of 1,150). Flow diagrams explaining mechanisms were also lacking. Although physiology textbooks allocated a higher percentage of content to mechanisms, the mechanisms in physiology books lacked details about pathological changes at organ and cellular levels. Furthermore, mechanisms in both physiology and pathology textbooks lacked integration of knowledge in relation to patient symptoms, clinical signs, and interpretation of investigation results. Such information will add a meaningful dimension to mechanisms. Unfortunately, internal medicine textbooks did not resolve this area of need and did not give mechanisms priority. Taking these findings together with the lack of flow diagrams explain mechanisms in these textbooks into consideration, it may be necessary, as per these results, that editors and publishers add flow diagrams explaining mechanisms and summarizing the pathophysiology of cardiovascular diseases. The percentage of figures committed to explaining cardiovascular mechanisms in physiology textbooks ranged from 7.2% (7 of 97) to 30% (9 of 30), in pathology textbooks from 5.2% (3 of 57) to 24% (12 of 50), and in internal medicine textbooks from 0.0% (0 of 3) to 9.7% (17 of 179). All internal medicine textbooks except Longo et al. (27) contained little information about cardiovascular mechanisms.
Building mechanisms is a challenging process. For example, there is no definition on what constitutes an ideal mechanism, students usually find building mechanisms not an easy job, PBL tutors are usually not experts in the cases discussed, feel unable to facilitate the discussion of mechanisms, or provide feedback to students on what they have created in the tutorials, and both students and tutors do not know which learning resources they could turn to in regard to identifying and clarifying mechanisms (5) .
eMedicine topics discussed cardiovascular mechanisms adequately in 22.9% (11 of 48) of the topics, and the percentage of contents allocated to mechanisms in eMedicine topics was higher 15.8% (46.2 of 292) compared with that of any internal medicine textbook. Cardiovascular mechanisms were clearly outlined for a number of topics, including paroxysmal supraventricular tachycardia, premature ventricular contraction, cardiogenic pulmonary edema, cardiogenic shock, dilated cardiomyopathy, heart failure, long QT syndrome, and infective endocarditis. However, several topics lacked or had poorly provided mechanisms, such as hypertensive heart disease, noncoronary atherosclerosis, risk factors for coronary artery disease, hypertrophic cardiomyopathy, mitral regurgitation, mitral stenosis, mitral valve prolapse, pulmonary regurgitation, and rheumatic fever. More importantly, no flow diagrams or videos explaining mechanisms were included, and the topics were presented in a way similar to that of textbooks. As an online resource, eMedicine should effectively use the technical advantages available to online resource and include videos, educational multimedia programs, or interactive electronic tasks that can deepen the understanding of mechanisms at the body system, organ, cellular, and molecular levels, therefore adding new dimensions to the understanding of mechanisms (16).
Vosky et al. (41) , in an innovative study, examined the quality of internet information on pediatrics otolaryngology mainly in Wikipedia, eMedicine, and Medline Plus (41) . They found that the content accuracy of eMedicine scored highest (84%, P Ͻ0.05) over Medline Plus (49%) and Wikipedia (46%). They concluded that eMedicine has the most accurate comprehensive contents and fewest errors but that the topics were challenging to read and navigate. The results from this study demonstrated that eMedicine cardiovascular topics allocated more contents to mechanisms than any of the internal medicine textbooks. However, topics varied in regard to adequacy of mechanisms, and the contents of several topics lacked clarity and quality of information.
Despite the smaller number of educationally useful YouTube videos identified (16 videos) and the fact that these videos focused on certain cardiovascular diseases, there is no doubt that the animations and use of diagrams in these videos *Not all cardiovascular topics shown on eMedicine were included in this evaluation. Topics that were too specialized and not needed at undergraduate level were not included. †Because of variability in the number of pages allocated to references, the list of references and information about the authors were not counted in the total number of pages.
added a unique feature to the understanding of mechanisms that can add to what is learned from textbooks and eMedicine articles. Videos are a medium that can transfer the motion through animations that can help learners to understand complex events (17) and the sequence of changes at the cellular and molecular levels. Being available free on the internet and easily accessible, YouTube videos have become a popular resource used by students (4, 11) . The results from this study show that the total duration of useful videos was 340 min and 07 s and that the total number of viewers was 274,077, attracting 209,597 (76.4%) of all viewers, which indicates the interest of viewers in learning about cardiovascular mechanisms from YouTube videos. Reading textbooks and other resources such as eMedicine and review articles along with watching online videos has become a valuable learning strategy among medical students. Therefore, identifying educationally useful resources is essential to ensure quality learning from up to date and scientifically correct resources. The methods used in this study to assess the textbooks and eMedicine topics aimed at providing a critique of the clarity, quality, adequacy, and percentage of content committed to mechanisms. Three evaluators conducted the assessment of each of these learning resources independently, and the tools used were piloted before their implementation. The interrater agreement among the three evaluators was in the range of 0.55-0.95 for the textbooks and eMedicine and in the range of 0.78 -0.96 for the YouTube videos, indicating the reliability of the measures used (21, 32, 40, 43) .
The system used in the assessment of the YouTube videos is simple, easy to apply, and covers four key elements, namely, scientific content, technicality, authority, and pedagogy parameters. The criteria system used in this study has shown its capacity to accommodate these four parameters, and the interrater agreement among assessors had scores in the range of 0.78 -0.96. Piloting the use of the criteria before their implementation to this project has helped in preparing the evaluators on applying the criterion system and, hence, the achievement of the high interrater scores of agreement.
The small number of videos covering cardiovascular mechanisms is a limitation to this study. However, the study was limited to videos in the English language and only those covering cardiovascular mechanisms or pathophysiology. These two factors could have possibly contributed to the small number of videos identified. The study was also limited to YouTube videos, and it is possible that there are other educationally useful videos on other websites, such as those of medical professional societies and medical journals, that were not included.
Based on this study, it is recommended that publishers and editors of undergraduate medical textbooks include mechanisms and flow diagrams outlining mechanisms and showing changes at the body system, organ, cellular, and molecular levels. In addition, authors and producers of digital resources should give more attention to mechanisms and pathophysiological changes of cardiovascular diseases. Innovative ideas that could enable learners to build mechanisms and integrate knowledge in an engaging and interactive way are recommended. Further research is needed to assess the impact of using learning resources demonstrating well-presented cardiovascular mechanisms on students' learning and the impact of using multimedia on cardiovascular mechanisms on students' learning processes and the ability to integrate basic and clinical sciences as well as their clinical reasoning and decisionmaking skills.
In conclusion, despite the importance of mechanisms in understanding cardiovascular diseases and in explaining the pathophysiological changes, integrating basic and clinical sciences as well as explaining symptoms and clinical signs and results of investigations, there was less emphasis on mechanisms in most internal medicine textbooks, and none of the textbooks used flow diagrams to outline mechanisms or explained the pathogenesis/pathophysiology of cardiovascular diseases. Although the overall average percentage committed to cardiovascular mechanisms in physiology and pathology textbooks was higher than that in internal medicine textbooks, these textbooks limited the mechanisms at physiological or pathological aspects with no links to clinical symptoms, signs, or investigation results. eMedicine topics on cardiovascular diseases described mechanisms adequately for 22.9% (11 of 48) of the topics, and the percentage of content committed to mechanisms was higher than that of any internal medicine textbook. However, some topics did not have mechanisms. Educationally useful YouTube videos on cardiovascular mechanisms, despite their small number, could add useful dimensions to the understanding of mechanisms at cellular and molecular levels. However, these videos focused on a few diseases. Such deficiencies in learning resources may add to the challenges faced by students enrolled in integrated and student self-regulated learning programs.
